Mammary fibroblast influence on normal mouse mammary epithelial cell responses to estrogen in vitro.
Estrogen-dependent stimulation of progesterone receptor (PgR) concentration or cell proliferation of normal mammary epithelial cells in vitro has been shown to be associated with the presence of mammary fibroblasts. To investigate further the nature of fibroblast influence on epithelial cells, Percoll-purified epithelial cells from collagenase-dissociated mammary glands of mid-pregnant BALB/c mice were co-cultured with mammary fibroblasts that were either untreated, irradiated, or glutaraldehyde-killed or with fibroblast-conditioned medium. Epithelial cells were then assayed for either estrogen-dependent stimulation of PgR by measuring specific [3H]R5020 binding or for estrogen-dependent stimulation of DNA synthesis by [3H]thymidine autoradiography. The results demonstrate that stimulation of PgR does not require the presence of live fibroblasts; either glutaraldehyde-killed fibroblasts or conditioned medium was effective. Pretreatment of culture dishes with type I collagen was equally effective, indicating that fibroblasts may promote the PgR response via a substratum effect. In distinct contrast, estrogen-dependent stimulation of DNA synthesis occurred only when live fibroblasts were present in high numbers and/or in direct contact with epithelial cells. Furthermore, under these latter conditions, epithelial cells also promoted estrogen-dependent stimulation of fibroblast DNA synthesis. Differences in both epithelial and fibroblast cell morphologies were also observed under co-culture conditions, which suggested that cell-cell communication or another interactive phenomenon takes place and is bidirectional. Thus there appear to be at least two different mechanisms by which fibroblasts can influence two specific responses of epithelial cells to estrogen. The present results demonstrate that the specific nature of epithelial-stromal interactions can determine and modulate epithelial cell responses to estrogen and may reflect in vivo regulatory processes affecting normal and neoplastic mammary cells.